Altered angiogenesis and survival in human tumor-derived endothelial cells.
Knowledge on the functional properties of tumor-derived endothelial cells (TEC) can be relevant for the development of antiangiogenic therapeutic strategies. In the present study, we obtained and characterized endothelial cell lines from human renal carcinomas. TEC did not undergo senescence and showed constant expression of markers of endothelial activation and angiogenesis. In vitro, TEC, in contrast to normal endothelial cells, were resistant to apoptosis, proadhesive for renal carcinoma cells, and able to grow and organize in the absence of serum in persistent capillary-like structures. In vivo, TEC were able to grow in immunodeficient mice and to form vascular structures connected with the circulation. At a molecular level, gene array analysis showed an increased expression of genes involved in survival and cell adhesion compared with expression in normal microvascular endothelial cells. Moreover, expression of angiopoietin-1 and vascular endothelial growth factor (VEGF)-D and the Akt survival pathway were up-regulated. Inhibition of interaction of VEGFR-2 or VEGFR-3 with VEGF-D but not of Tie-2-angiopoietin-1 interaction with soluble receptors abrogated Akt activation and survival of TEC. These results indicate that at least some of the TEC within a tumor display abnormal characteristics in terms of survival and angiogenic properties and also indicate the presence of a functional autocrine pathway related to VEGF-D.